Thiopurine analogue inhibitors of severe acute respiratory syndrome-coronavirus papain-like protease, a deubiquitinating and deISGylating enzyme.
In the search for effective therapeutics against severe acute respiratory syndrome (SARS), 6-mercaptopurine (6MP) and 6-thioguanine (6TG) were found to be specific inhibitors for the SARS-coronavirus (CoV) papain-like protease (PLpro), a cysteine protease with deubiquitinating and deISGylating activity. 6MP and 6TG have long been used in cancer chemotherapy for treatment of acute lymphoblastic or myeloblastic leukaemia. Development and optimization of 6MP and 6TG will not only be important for antiviral studies, but also for further elucidating the biological functions of cellular deubiquitinating enzymes (DUBs) and deISGylating enzymes. So far, several crystal structures of cellular DUBs have been solved. Structure comparison has been carried out to search for DUBs with a similar structure to that of PLpro, and we have tried to dock 6MP and 6TG into these DUBs to investigate the potential use of 6MP and 6TG as cellular DUB inhibitors. The best docking score and binding energy for 6MP and 6TG is against ubiquitin-specific protease (USP)14, suggesting that 6MP and 6TG are potential inhibitors of USP14. Finding new usages for old drugs will speed up the process of drug discovery and substantially reduce the cost of drug development.